Cellular distribution of innexin 1 and 2 gap junctional channel proteins in epithelia of the Drosophila embryo.
Invertebrate gap junctions are composed of Innexin channel proteins that are structurally and functionally analogous to the connexins in vertebrates. In situ hybridization experiments have shown that most of the eight known innexin genes in Drosophila are expressed in a complex and overlapping temporal and spatial profile, with several members showing high levels of expression in developing epithelia of the embryo. To further study the cellular roles of Innexins, we have generated antibodies against Innexins 1 and 2 and studied their protein distribution in the developing embryo. We find that both Innexins are co-expressed in a number of epithelial tissues including the epidermis, the gut and the salivary glands. On the cellular level, we find both proteins localized to the membranes of epithelial cells. Immunohistochemical analysis using cell polarity markers indicates that Innexin 1 is predominantly localized to the baso-lateral domain of epithelial cells, basal to septate junctions. In contrast, we find a variable positioning of Innexin 2 along the apico-basal axis of epithelial cells depending on the type of tissue and organ. Our findings suggest that the distribution of Innexin channel proteins to specific membrane domains of epithelial cells is regulated by tissue specific factors during the development of epithelia in the fly embryo.